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CH3 (CF2) 7 (CH2) 2S i (OCH3) J 

CH3 (CF2) 7 (CHa) zS I (NCO) 3 

CH3 (CF2) 8 (CH2) 2S i C 1 3 

CH3 (CF2> 8 (CH2) 2S i (OCH3) 3 

CH3 (CPs) 8 (CH2) 2S i (NCO) 3 

CH3 (CF2) » (CHj) 2S i C 1 3 

CH3 (CF2) , (CH2) zS i (OCH3) 3 

CH3 (CF2) 9 (CH2) 2S I (NCO) 3 

CH3CH2 (CF2) 6 (CH2) 2SiCl3 

CH3CH2 (CF2) a (CHj) 2Si (OCH3) 3 
CH3CH2 (CF2> , (CHg) 2S i (NCO) 3 
CH3CH2 (CF2) 8 (CH2) zSiCla 

CH3CH2 (CF2). 8 (CH2) 28 i (OCH3) 3 

CH3CH2 (CF2) 8 (CH2) 2S i (NCO) 3 
CH3CH2 (CF2) 10 (CH2) 2S i C 1 3 
CH3 (CFa) 40 (CFa) 3 (CH2) i C 1 3 
CH3 (CF2) 7 (CH2) 2O (CHa) 3S i C 1 3 
CH3 (CF2) 8 (CH2) 2O (CHj) 3S i C 1 3 
CH3 (CF2) 9 (CH2) 2O (CH2) 3S i C 1 3 
CHsCH2 (CF2) 6 (CHa) ^O (CH^) 3S i C 1 3 
CHa (CF2) eCONH (CH^) 3S i C 1 3 
CH3 (CFz) bCONH (CHis) aS i C 1 3 

CH3 (CF2) 3O [CF (CF3) CF (CF3) O] 2CF (CF3) . 
-CONH (CH2) aS i C 1 3 

[0 0 2 91 
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■^-Z^ : 22/ 



[0 0 3 0] 

[0 0 3 1] 

[0 0 3 2] 
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^-i^ : 23/ 



m. ^iblw^ft t < {±. 1 0-2 0 nm0^ffl-e^)^^OWt Lv^o 
[0 0 3 31 

:g,#6UlC{±, p?^y-;VvV*y>'V> IPA-ST. IPA-ST-UP. I 
PA-ST-ZL> NPC-ST-30. DMAC-ST. MEK-ST. MI 
BK-ST. XBA-ST. PMA-ST {]ik±. v^-rtL*> B^^k^XlIti^:^ 

Km^^fi^£^^Ti)K ^m^^mmmnznLxmm*.m\^-^<of)mtL< 
. ^hK. ±m^wmf^mii'^}^MLxm.itmmn'^j^^x. o. ooi-i 

-t;!/. $^lco. 001-0. 2^;K^|gH-effiv^S07&«$Jt Lv^o 
[0 0 3 4] 

x$>M. mzmu^^^^^^o 

m$k'^'riz^mz^m.Lx\^^^^m^^ir^^n^ts-tL<m^ir:h^t:fy^x 

o S o 

[0 0 3 5] 
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^-i^ : 24/ 



h\ N-p«^;vtfni; ^^^(oWyti y ^js^^^mi^. tfw#^¥9-2 0 8 4 
y^^y-yu^'^y^ ;>?-^;V7i^;w>}^°i; '>n^-ij->'^<^v V 3->^^|?ij^-t'i> 

^ vy'n/NV-;!^. t -r^ / -;^#oMT;^^-;H#^^(7)a<^5^'a' 
i5g:^*t^jv^:6s^ R^h:^m9^mmtmsLT)\^:n--)v^mm^. imitx. 99/1 

~ 1/1 <7)|£H-eMv^^<?)^^$ft Lv^o 
[0 0 3 61 

vm.'T'm(D^nM^mmi-^fz!i^<7)mmtLx. RT^^^mi^fz6^WLm<7y^wc 
mtLxmm-t^i>(ox^fnts^izmm^fi-r. mtLx^i^rnkzit, mm. m 
^'fm> ^^^yyi\:^mwm<r>mM. mm. z^^^m. rm. vvy 

^ j:.— ;V3— K— 'i7A^^-9-7;^:^n>^;;^'7i— h V •7al^;^s^;^Jf:— 
, > V J^i5'>'-;VT5 h i;a:.^;VT^ 1, S-vT-iftfviJ'n [5, 4 

, 0] - 7 -^^r-'-ty^ r>^-T. v^'p{^;i''i^;vAT5 b\ 4^;^:7^>^^g: 

[0 0 3 7] 
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^-v: 25/ 



^- s e c -•7'^;V> TthW^m.- t--f^)V, 2, 4-^^''t-^'-v:f >^ 2 
, A-^-f^y-Z^^^. 3, 5-^7'i5^>-':^^>x 2, 4-:^^d^y-i^t 

V. 2, 4-y•:^>-^^:t>^ 5 - ^^-^J-^-i^^ :^^=Srf^^t-^ i i: 

T)l^T<ytLX^ 3 0 0 0> 9000^ 17000^ 20000> 

2 4 0 0 0 •fe*^-:^ttm) . Disperbyk-161. -162. - 

1 6 3. -1 6 4 m_L. yfy^^^-nm) m^mmir^h^LtTb^'cn, mm¥ 

9-2 0 8 4 3 S-^^m. ^m^2 000-5342 1 -^^f^^lCffim^ tLTV^ 
[0 0 3 8] 

tfv:^^M^t?^Lr$f t L<{± 80-100 %<5D^^3t^«r^1-tfe^,S:V^ 
9o tfc. 2|s:|&§g<^^®<D®^S{ii|#lc|S5e:^tt55jV^7&^ -Brm^fetcfeit^i^v^ 
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t<D^^^^ 1 1 0 0 nm(Dmmtir^mmtL< 

l-5 0nm> 0 nm(Dmmt-r^<0-dmil'^^o 

[0 0 3 9] 

t/c. 2|s:|&ggiCfflv^t>tL;S>^JlT;V3^v'Fi:LT:i:#6<JlfC{i. Si (OCH 
3) 4> S i (OC2H5) 4^ S i (OCsHy-i) 4> S i (OC4H9-t) 4'S^ 
t*(7)^-r^T;vn^Hf-f h\ Ti (OCH3) 4. Ti (OC2H5) 4^ Ti (0 
C3H7-i)4. Ti (OC4H9) j^fj:\^(D^^yr)yy^^^^y\ Zr (OCH 
3) 4. Zr (OC2H5) 4> Zr (OC3H7) 4^ Zr (OC4H9) 4''^^^'^'"^ 
3r:i^7AT;Vnit-'J--f K> Al (OCH3) 4- Al (OC2H5) 4> Al (OC3 
H7-i) 4. Al (OC4H9) zt^>^(J^r)\>^:=.^h.r)yy^^^>^y. Ge (O 
C2H5) 45&^<?5->';V-7-'>Ar;V=r^-9-^ b\ I n (OCH3) 3^ I n kOC^ 
H5) 3. In (OC3H7-i) 3^ In (OC4H9) 35&i:'<^^ Vi^-^^ Ar;V3^ 
•9-^ h\ Sn (OCH3) 4^ Sn (OC2H5)4> Sn (OC3H7-i)4^ Sn 

(OC4H9) 4'5ri:'<7)XXT;vn^^J-^ b\ Ta (OCH3) 5^ Ta (OC2H5 
) 5. Ta (OC3H7-i) 5^ Ta (OC4H9) ^t^}^<n^ ^ ^ ^\^r )y^'=^^^^ 
h% W (OCH3) 6- W (OC2H5) 6> W .(OC3H7-i) 6- W (OC4H9) 

^f^}^<r>9y^7.7-yr)\^^^^^y. Zn (OC2H5) 2ti\^<r>m^T)'^':i^'^ 

^ Pb (OC4H9) 4;&t'<7)|&T;V=i^-9-^ K^^^J^i"^-^^^"^^^" 
^*v>{i. iat>L<{i2mi^l.±<^^Mr;V=3dfv'Ki: i@^L< 

10 0 4 01 

X t:: > r ;v * V 1 7t {± T ;v * U ±1^^^ r ;v =3 ^ K i: ^^^^ 
o T ;v =1 ^ V K ^1 <^-^f&i- "5 ^i' ^ tby^m^r ;v 3 ^ v k^. ^3 Bm7c#<^)^ 
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^-y : 27/ 



B a T i (OR) 6> S r T i (OR) 6> B a Z r (OR) 6> S 
r Z r (OR) 6- L i Nb (OR) 6> L i T a (OR) 6- *5J:U*\ ittibO 
a-^-^^ LiVO (OR) 4^ MgAl2 (OR) ^m^mTT^ir^Ztii^'r^^^o 
tfz. (RO) sS i OA 1 (OR' ) 2. (RO) 3S i OT i (OR' ) 3. ( 
RO) 3S i OZ r (OR' ) 3. (RO) 3S i OB (OR' ) 2^ (RO) 3S 
i ONb (OR' ) 4^ (RO) 3S i OT a (OR' ) 4^0^ V ^ >T;vn:^ 
iyYt(7yKBm^^<r>m'&^m^^hKm^-t^^it-^^-C^ho ZZX\ R^sJ: 

z/R' it. T;v^;i'^Sr^1-o tfz. im^> L < (i2te±o^Mr;v3^v K 
■C. iS'ffctf. mmm.. mmM. I^mm. ^m:^. vaL.:7m3^=&t^<^^M:^i:T;v 

mm. ^ma<7)mM.<^^m^. x^<r>m'm^m^h. mmm,i-4:i)^s.^utL 

[0 0 4 1] 

/i^JlT;va^->Klc^LO. 5-2. 0l§-t;V7^?IIO7K^fflv^ - 1 0 0 t:;^^ 
[0 0 4 21 

3^->KicMto. 5-1. 0f&^;v*?iO7K*»i"^. 

(2) Wa'^^.4'> RZf/'tfzlt^W(.^^'im<7)$¥^^T. -2 0V 

iikT. tt!-tL< it- 5 0 10 OV<om.mx. ^^T;vn^vKicMtl. 0 

-2. 0f&*;V5^^l|<^7fc4r^ittI-t-* 
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[0 0 4 3] 

±SB (1) lw:felt^^JlT;vr3^v Ki:7K^<5^-S:)Sf±> :#^v#^4'-e^f d ^ «!:: 
i>X^:hi!)K mWtmm =^ ffl -flc it^^Ji T ;v 3 ^ v K i: tK * m^-t ^ - ^ 

[0 0 4 4] 
[0 0 4 5] 

m^um^f^-f. -10 0-10 cco^ffl-efrd -^*^'e^> ^i'^- -2 or 
-2 ox:OTozaj^t?^tL{f#tci5a5c$tL^:v^7$^ ^^t;v3^->k 

<^S^tcioT(i. ^mT;vn^->K^<^7K<?>^in?r-5 or 1 0 0'C<^)ia 

?a;5-t,fflv^fc^iKommiag-r'iB7K^> IS^Tfc^-^.^lS^^ ^ti>X^ 

^ o 

[0 0 4 6] 
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^)^mx\ 0. ooi~i^JK ^hiz, 0. 001-0. 2 ^;K^>^H"eMv^ 

[0 0 4 7] 

'fbTK^^^Iiab^v^ti^ y^tRmmmm^i^V t L <^J^ 

•t^^ti()^'V^. mizB.^.-A^l 0 0-2 5 OX:<Dii(DibmmL^^^o :ir#:fi^tv{i 
, ^^-^-v, vi^n^^-9->, ^:x-if>, ^vi/V. v 

h ':^'7■9-> ^EvfiJ-^-x^K ^ivfi^>'v>> -^v^n'^^'^v^ y;v-7;WN°'7 

n — r;v^;i'^tt->'; ^'i; jL--r;vvi; =i->> CBr 

2CICF3. CC 1 F2CF2CC I3. CC 1 F2CF2CHFC K CF3CF2 
CHCl2> CF3CB r FCB r F2^ C C 1 F2C C 1 F C F2C C 1 3> CI ( 
CF2CFC 1 ) 2C U C 1 (CF2CFC 1) 2CF2CC I3. C 1 (CF2C 

Fci) 3C imy^y^mm^. yuv±-Y (sunWiSh) . t7;v-k ( 

[0 0 4 8] 

m^mimti-jt^^^-bK mm-^^^^^f-m^m^-rhtzib^z^t, o. i-3omfi%<7) 

TO. 0 0 1-1. 0^;KO|gffl:6^$f4 Lv^o 
[0 0 4 9] 
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: 30/ 



[0 0 5 01 
[0 0 5 1] 

[0 0 5 2] 

^ic^M^-^^Jt-a-tc. mm^m^io^miikp^. t^tLiits^mi^rnxm. 

^j:^^ick±i)mtV\^^o ^i^^iZii, 5 0ppmm±*WtL<. tfz. 5 0 

p p mi!)-hmmmm^(r>miJi^^(o^m. x v)^ii^mzit. 5 o - 1 o o o p 
pm<Dmm^^^tL^^o 5 0 p pm5^?iT-(±. ^ml>z^t^m.m^^<oMm^f ^ir 
, 1 0 0 0 p pmi ^iz^y^^m^Kit^ ±m^mmmi^m^^^mt^t^^'>mm 
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^-i^ : 31/ 



[0 0 5 3] 
[0 0 5 41 
[0 0 5 5] 
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^-i^ : 32/ 



o 

[0 0 5 6] 

_LfB(2)t?^J^L7t^mi::*3v^-C. i^TKi"^ - ^Mi: LTti. ^^v# 

v^o tyi. '1^7K-t^^i:<^-e^;2)t>Mi:LT> ?t?^4«i::7K«r^^-tS ^ •fe^^^T- 
[0 0 5 71 
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^-z^ : 33/ 



, ^i^fm^zii^ mmmm. yi^mmmm. ttzit^imm^m^n^-t^^t 

[0 0 5 81 
10 0 5 91 

[0 0 6 01 
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^-v : 34/ 



mm^^m^x-^ ^if^-i^^fii^. s^imm^nr^ M^i^mKkt, ^mmwmm^ 

[0 0 6 1] 
[0 0 6 2] 

^m-mm^^^^Lr^^m'^\^-rz^t^mMm<DmmKmLm y). ^hiz^ 

[0 0 6 3J 

tt-f. s^KmrnKAmm (-oh) ^w-^&u-^^tti-t l < . m^if. ak cu 

1 0 0Wtr2 0^@E^JOi3g^L< (i3n^^2LaL-C^7Ktt*^^Ai-^<3^*^$ft 
Lv^o ^7Ktt^i:L-C{±. imM (-0H) lcRat>-r> fS^7lc^*^1-'5>-CO 
0H> -CHO. =NH. -NH2^<^tlgS^t?^^v>o ^>oi:^>. ^UT^ 
mii^'i^°9'i7i/iJ^>#Jii<?)J^'^(i. ^Mic-f^y* (-NH) im^\^Xi^^ 
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^--J : 35/ 



. :L(D^^ym (-NH) <Dmm<imti\:^mmm<Dr)v::2^i^iyV)^^m (- 

S i OA) h«r>'V:3~;vRSL, Z^u^^y^^ (-S iO-) ^^l^-r^ 
10 0 6 4] 

tfz. mmKm^ii^m^nfz^^^^mm^nLr^ ^ic>s icu- s i hc 13 
, s iH2C l2^ CI- (Si c 120) b-s i c 13 ihitmm 

[0 0 6 5] 
[0 0 6 6] 

( 1 ) mm(omm- 1 

^^>x>^>f Vv^n^'^v'K (0:*:Wm(=^)^A-l :^E9 9%> mit^ 
^ymnmm2S. 2S»%) 12. 4 g=Sr40P7^X34»-C% b;VJ:->4 5 

ricJ^^PtfCo SUl::. ^^^^tKI. 26g (H20/Ti = l. 6^}Vit) 

^>fV'/n/NV-;n 1. sgicm^m^ -80 — 7 ox:\,z^mLfzvmx. 

7^;^3I*l<^?i£za=^-8 0 7 0"Ctl^#Lfco ?gTll-Tm> 3 0^r«1Jt*nL 

[0 0 6 7] 

(2) mm<omm-2 

W3^(*)mA-i) 5 3 0 g*>;vj^>'i 9 6 0 gic^lSU j^^y-;v/'K^ 
T^;^/^'>^-t?-l 5ri::i%*PL;^^o gUi::. v^J^tK 3 0 . 4g (-^e^vJi; ( 
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^-v: 36/ 



H20/Ti) =0. 9) ^-f yy^/^V-;^2 7 4 glim-a-L. Jiffi4 0P"7 
^7.=ri*|<^)m=^-l 5- — 1 OVizmnVfZo fSTl^Tm, -1 ortrS 0^ 

Jt (H2O/T i ) =0. 6) ^-f V7'nyNV-;H 8 3 g<7)?gi'a'^?^*9 0:^ 

^-e?gT> mwLfzo mr^r^k. s^Ki^^tt-c^iatiMt. c:ov#?^=^9 o~ 

^mmWi (C-2) ^#fCo C:0?#?i^{i> ^*&J*£#:d^5. 6 nm'Cv'^--/^^ 

[0 0 6 8] 

(3) g!l!S<5DP^-3 

f-^Vxh^-rVT'nsK^vK (H:$:W^(*)^A-1 :*i6JK9 9. 9%. m 
^b^^>m#jtJ^2 8m»%) 17. 79g (62. 6mmol) tm^iKV)^^ 

ye 5. 3 1 g^?g[iai sr. M^**;^#H^Tic, ^^x^if-e^i-g-^^L^ 

^LTto -e-^'^Tlcl. 69g (9 3. 9mmo 1) ^ M7K^vyn/NV~;V3 0 
. 4 2 g. fl5i.7Kb>'V-3^>3 0.4 2 g<Dm^^ (7K<^jiJg{i. ^V/n^NV-;!/ 

h b;i/i>o^i'B-^iii3Mi"^7K<^i&si?#ifE<7)2 2%Kmm-r^) "tmui s 

{d;. H2O/T i = 1. 5^;^Jt-e*o/io $'btc?Siai 8'Ct?l. 5^Km# 

om«%lc^;i>J;dlc^Jg^U MS (C-3) «:#f^o 
[0 0 6 91 

(4) im(7)mm-4: 

^VT'n^NV-;!/ (I PA) ic^g^tS:t/^v';*v;v (am^fk^X^mi p A- 
ST-s. 2 5Mm%) iUyi^V)\^jL>\,z^WLL. '>i;*m^jti^ifi«%<^^ 

t!t^^ (C-4) ^Wfzo 
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^-v : 37/ 



10 0 7 0) 

(5) #«^#MVf^tt^J 

fZo 

M-l : n-:e-^^T'v;Vh V P« h^v'>v> (ODS) : Ge 1 e s t1±# 
[0 0 7 1] 

(6) i\:^m.mmM^mmm<DmWjm- 1 

0. 5m»%i^'&'?»i^i^un^^ mzaT-3 o^r^m#t/co ^t^> 
^c-i~c-4=&^itc^i-m^»=^?iTL, mywr^ik. m.ur^^^^w^ 

LT, (SA-1~SA-10) ^m^o 

[0 0 7 2] 

( 7 ) it^m,mmmmmWi<Dmm-^m- 2 

7fc55-a: 3 5 0 p p h ;v j:- ^ tc^M^^SiStt^JM- l 0 . 5 

1 0 0 ^-^^c7K%'^^/ili:^53 cm<7):^'77.«,miiift 

GA-i 0 0) ^m.<omz^^^xm^\^fzo m.ux2mmw\^xit^mMm. 

(SA-l l-SA-l 4) ^ntzo 
[0 0 7 3] 

(8) it^m.mmBWLmm^(^muiim- ^ 

7K^»3 5 0 ppm<Oh;i/J.>lC>fl:^iE^^iEW-l^«:*^^iS:*"'0. sm 
4 ^^BfjciiiTU. ?ilTII'Tt^> Mia-esNF^m^t/Co Cl*L«b<7)^?etl 0 0 g 

fflv>T. 2 5X:-C% l&Sl7Km^^^^'":/'>>>'^^-«^'^- 7K^»P^L/i'^m (SA 
-1 5~SA-1 8) *#fCo 
[0 0 7 4] 
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^-v: 38/ 



(9) 'fb^^^m^^ffl^fi^^^lSSSi:^^- 4 

'Ml 0 0 g^m^^u 1 ogo>r :^->'^^7K^i)nx.> m^LX2 ^x:x-%it 
L'&v^j:^ic^< a^^fm^^fzmw. (sa-i 9-SA-2 o 

[0 0 7 5) 

(10) -fb^nR^J^^^^ffl-^^^cT)!!^:^-^- 5 

mm^m^u 7ic^3&^2 5 0 p p mo^?i^ (sA-21) ^:mzo 

[0 0 7 6] 

(11) 'fb^llK«M5f^J?Kffl^^?S<7)pm:^^- 6 

itmmm<r>it^mM!m^mmm. (r-i~r-4) ^i^xroxo^mmLtz 

o 

R-2~R-4 : JKTKh^l'J^^lC-r^t^iScl^TK^Jnx.. ^<a#t-C. 7fci55*^^^ 
1 0 0. 2 1 0. 9 4 p pmt?^^ h;VJ^>=SrPi^L/io C:<^?#?£Mb^lS^«m 

fzo ico?#?sicii!fei^c-2 ^m^fiT^TL. fMr^T^k> M^xsmr^m 
ni^xm^Lfzo 

[0 0 7 7] 

) i5^>fr^>:^^;^;vp5>^;'1±i^CA-o 7) icj: j^m^lt^^m^^^ tie)-c^i 

[0 0 7 8] 
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^->^: 39/ 



l^ll 





(C) 


1 J- O J- 

M 1 c c c: 


*»fi (ppm) 




(7) ^ ^ 

(X) *^ 


Ml ufl dft /n iU 
ilO; S HIJ <Z> TIC 


/IJ IXTiK ~ 'J^ 


C A 1 


\j 1 




1000 


520 


C A 0 


P-l 

V/ i 


90* 10 


800 


480 




f-9 


99' 1 


700 


510 


QA— /I 
oh H. 




90: 10 


1000 


485 




\j It 


60:40 


1000 


380 


C A R 


1/ 0 


95* S 


soo 


450 


on 1 




90: 10 




480 


C A fi 




90- 10 


1000 


390 


QA Q 




90- 10 




140 


c A in 
oA~lU 




90* 10 




107 


C A. 1 1 


f-i 


90: 10 


14 u 


550 




r-9 


90- 10 




560 




U 0 


90' 10 


1^9 


580 


C A 1 il 


C-A 


Qfl* 10 


i lU 


560 


C A 1 CI 


1/ 1 




145 


570 


SA-16 


C-2 


90:10 


150 


580 


SA-17 


C-3 


90:10 


132 


580 


SA-18 


C-4 


90:10 


110 


570 


SA-19 


C-3 


95: 5 


110 


540 


SA-20 


C-3 


90:10 


110 


530 


SA-21 


C-3 


90:10 




250 


R"l 


C-2 


90:10 


7 


12 


R-2 


C-2 


90:10 


100 


35 


. R-3 


C-2 


90:10 


210 


82 


1 R-4 


C-2 


90:10 


94 


40 



*2 : SA-1~SA-1 0» R-l~R-4 : h jUX>«t'©7K4J-« 
SA-11~SA-14: «*i'-h*AnSttr©jgffl[<Z)*5J'S 

sA-1 5~sA-i 8 : Ai/'j^i^-rssaw^aEozK^i-a 

SA-19. S A- 2 0 : *S:Jn;^SW©^IS®*5J^fi 
[0 0 7 91 

^7&5#x.'btL;g)o SA-1 l~SA-2 l^m^\^fzm^i)^h. ^ikiJ^hii^^mw 
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